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The Effects of 9/11 on the Fire Fighter Labor Market
Abstract
The purpose of this study is to look at this apparent increase in demand for fire protection services in the
theoretical framework of derived demand. The theory of derived demand tells us that the demand for labor in
a certain field is determined by the demand for the goods or services produced by that labor (Freeman, 1972).
More specifically, we should expect to see a shift to the right of the demand curve for fire protection services
since September Eleventh. This should lead to greater employment levels and higher wages in the labor market
for fire fighters.
This article is available in The Park Place Economist: http://digitalcommons.iwu.edu/parkplace/vol14/iss1/11
³,KDYHQRDPELWLRQLQWKLVZRUOGEXWRQHDQGWKDW
LVWREHD¿UHPDQ7KHSRVLWLRQPD\LQWKHH\HVRI
VRPHDSSHDUWREHDORZO\RQHEXWZHZKRNQRZ
WKHZRUNZKLFKWKH¿UHPDQKDVWRGREHOLHYHWKDW
KLVLVDQREOHFDOOLQJ2XUSURXGHVWPRPHQWLVWR
VDYHOLYHV8QGHUWKHLPSXOVHRIVXFKWKRXJKWVWKH
QRELOLW\RIWKHRFFXSDWLRQWKULOOVXVDQGVWLPXODWHV
XVWRGHHGVRIGDULQJHYHQRIVXSUHPHVDFUL¿FH´
a&KLHI (GZDUG ) &URNHU )'1< $PHULFDQ
)LUH¿JKWHUFRP
Introduction
O
n September 11, 2001, the threat of 
terrorism became real as the United 
States of America found itself amidst the 
devastation and destruction of the worst terrorist 
attack to ever occur on American soil.  While news 
channels showed images of hundreds of survivors 
running for their lives away from the crumbling 
:RUOG7UDGH&HQWHUWRZHUVLWZDVWKH¿UH¿JKWHUV
LQ WKH1HZ<RUN&LW\ DUHD WKDWZHUH WKH¿UVW WR
respond and run in the opposite direction—toward 
the danger and ruins—to pull those still hanging 
on to life out of the burning buildings and put out 
WKHÀDPHV
Now, in the post-September 11th world that 
ZHOLYHLQ¿UH¿JKWHUVDUHH[SHFWHGWRGRHYHQPRUH
to save the lives of American citizens all over the 
country.  As stated in the International Association 
RI )LUH )LJKWHUV¶ ,$)) )LUH )LJKWHU ,VVXHV
Book – 108th&RQJUHVV)LUVW6HVVLRQ, “Terrorism 
SODFHV DGGLWLRQDO SUHVVXUHV RQ WKH DFXWH VWDI¿QJ
VKRUWDJH  ,Q WKH SDVW ¿UH ¿JKWHUV UHVSRQGHG WR
LVRODWHGLQFLGHQWV,QWKLVQHZZRUOGRXU¿UHDQG
emergency medical services need to be prepared 
for a coordinated, well-orchestrated series of 
DWWDFNV RQ $PHULFDQ FLWL]HQV´ ,$)) 
7KLV PHDQV WKDW ZKLOH ¿UH ¿JKWLQJ LV DOUHDG\
considered by the American Heart Association as 
RQHRIWKHWRSWZHQW\¿YHRFFXSDWLRQVLQFDXVLQJ
VWUHVV WKHUHDUHQRZDGGLWLRQDOGHPDQGVIRU¿UH
SURWHFWLRQ VHUYLFHV EHLQJ SODFHG RQ WKHVH ¿UH
¿JKWHUV+RRYHU
The purpose of this study is to look at this 
DSSDUHQW LQFUHDVH LQ GHPDQG IRU ¿UH SURWHFWLRQ
services in the theoretical framework of derived 
demand.  The theory of derived demand tells 
XV WKDW WKHGHPDQGIRU ODERU LQDFHUWDLQ¿HOG LV
determined by the demand for the goods or services 
SURGXFHG E\ WKDW ODERU )UHHPDQ  0RUH
VSHFL¿FDOO\ZHVKRXOGH[SHFWWRVHHDVKLIWWRWKH
ULJKWRIWKHGHPDQGFXUYHIRU¿UH¿JKWHUVIURPWKH
LQFUHDVHGGHPDQGIRU¿UHSURWHFWLRQVHUYLFHVVLQFH
September Eleventh.  This should lead to greater 
employment levels and higher wages in the labor 
PDUNHWIRU¿UH¿JKWHUV
Section II gives the background of the 
LQFUHDVHGGHPDQGIRU¿UHSURWHFWLRQVHUYLFHVVLQFH
September Eleventh.  Section III will follow by 
presenting the theory of derived demand.  This will 
set up the hypothesis that employment numbers and 
ZDJHVIRU¿UH¿JKWHUVVKRXOGKDYHLQFUHDVHGDIWHU
September Eleventh from the increased demand 
IRU ¿UH SURWHFWLRQ VHUYLFHV FDXVLQJ D ULJKWZDUG
VKLIWLQGHPDQGIRU¿UH¿JKWHUV6HFWLRQ,9ZLOO
lay out the model and data that will be used to 
test this hypothesis, and Section V will examine 
the results obtained by testing our model so that 
we can draw conclusions and policy implications 
from them.  Such implications could be quite 
useful to the Department of Homeland Security as 
well as local governments as they work to improve 
WKHSUHSDUHGQHVVRI¿UVWUHVSRQGHUVWRUHVSRQGWR
and recover from potential acts of terrorism.
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I. Background: A Post-9/11 Increase in Demand 
for Fire Protection Services
It is argued here that there has been 
DQ LQFUHDVH LQ WKH GHPDQG IRU ¿UH¿JKWHUV DV D
result of September Eleventh.  In the months 
following the September Eleventh attacks, the 
Bush Administration created the Department of 
Homeland Security and announced its plan to use 
WKLVQHZGHSDUWPHQW¶VEXGJHW WRDFFRPSOLVK¿YH
main objectives.  One of these objectives was to 
VXSSRUW ¿UVW UHVSRQGHUV LQ WKHLU SUHSDUDWLRQ IRU
future acts of terrorism.  The federal government 
planned to execute this through grants to state and 
ORFDOJRYHUQPHQWV+RELMQ7KH2I¿FHIRU
Domestic Preparedness was incorporated under 
the Department of Homeland Security to provide 
JUDQWVWRWUDLQ¿UH¿JKWHUVWRUHVSRQGWRDYDULHW\
of terrorism incidents (chemical, biological, 
UDGLRORJLFDOQXFOHDUDQGH[SORVLYH,$))
In 2002, the federal budget offered $4.8 billion for 
ORFDO¿UVWUHVSRQGHUDQGELRWHUURULVPSUHSDUHGQHVV
+RELMQ   ,QELOOLRQ LQJUDQWV
was set aside for new equipment and technology 
IRU¿UVWUHVSRQGHUV)RU¿VFDO\HDUWKH)LUVW
Responder Program was proposed as a way for 
the federal government to fund planning, training, 
HTXLSPHQWQHHGVDQGH[HUFLVHV,$))
This kind of funding for preparation 
LQGLFDWHVWKDWWKHVH¿UVWUHVSRQGHUVZRXOGKDYHWR
learn to provide more than their current level of 
services.  The Federal Emergency Management 
$JHQF\ )(0$H[SHFWV¿UH¿JKWHUV WREH DEOH
to respond to larger scale chemical or biological 
incidents and building collapses, but found in 
2002 that only thirteen percent of departments 
were able to handle a chemical or biological 
attack in which ten or more people were injured 
and only eleven percent were prepared to respond 
to a building collapse involving more than 
¿IW\ RFFXSDQWV +DOO  $FFRUGLQJ WR WKH
Associate General President of the IAFF, Kevin 
O’Connor, in his testimony before Congress in 
April of 2005, the current National Response 
Plan holds that all emergency incidents within the 
United States should be dealt with at the lowest 
SRVVLEOH MXULVGLFWLRQDO OHYHO 2¶&RQQRU 
7KLVPHDQVWKDW¿UH¿JKWHUVPXVWEHSUHSDUHGWR
handle any and all national emergencies; terrorist, 
QDWXUDO RURWKHUZLVH )LUH¿JKWHUVPXVWEH DEOH
WR DGGUHVV DOO KD]DUGV QRW MXVW ¿UHV 2¶&RQQRU

The World Trade Center and Pentagon 
incidents were also evidence that emergency 
incidents are no longer simply local matters. 
Instead, many potential emergencies are on a 
QDWLRQDOVFDOHDQGUHTXLUHUHVSRQVHE\VHYHUDO¿UH
GHSDUWPHQWVIURPPDQ\MXULVGLFWLRQV,$))
Past studies have found that there is a statistically 
VLJQL¿FDQWGLIIHUHQFHEHWZHHQIDWDODQGQRQIDWDO
incidents “in the average distance from an incident 
of the closest responding companies” (Rider, 
*UHDWHU¿UHSURWHFWLRQLPSOLHVDUHGXFWLRQ
in the number of fatalities, which in turn implies 
PRUH¿UHGHSDUWPHQWVLQRUGHUWRHQVXUHWKDWRQH
is close to any emergency incident that may occur 
and that others are nearby to assist.  To have more 
¿UHGHSDUWPHQWVWKHUHPXVWEHPRUH¿UH¿JKWHUV
,QKLVVWXG\RQWKHGLVWULEXWLRQRI¿UHSURWHFWLRQ
VHUYLFHV.HQQHWK5LGHUVWDWHVWKDW³7KHPRUH¿UH
companies a city maintains, the better the chances 
WKDW LIDQHZLQFLGHQWEUHDNVRXWD¿UHFRPSDQ\
will be available nearby to respond.”  Companies 
that are not needed for a particular call will still be 
available to respond to additional calls, “providing 
FRYHUDJH´5LGHU,QRUGHUWRSURYLGHWKLV
EDFNXSFRYHUDJHWKHUHPXVWEHPRUH¿UH¿JKWHUV
HPSOR\HGVRWKDWWKHUHFDQEHDIXOODQGHI¿FLHQW
response to all calls.
In the post-September Eleventh world, the 
GHPDQG IRU ¿UH SURWHFWLRQ VHUYLFHV KDV FOHDUO\
LQFUHDVHG 1RWRQO\DUH¿UH¿JKWHUVH[SHFWHGWR
SURYLGH DQ LQFUHDVHG YDULHW\ RI ¿UH SURWHFWLRQ
services as indicated by the additional funding that 
has been set aside for new equipment, exercises 
and training, but they are also expected to maintain 
their old responsibilities and increase coverage. 
,Q DGGLWLRQ ¿UH ¿JKWHUV FDQQRW VLPSO\ EH VHQW
away from their shift for the day to participate in 
WUDLQLQJ:KHQD¿UH¿JKWHULVDEVHQWIRUWUDLQLQJ
DQRWKHU¿UH¿JKWHU LVQHHGHG WR¿OO WKDWSRVLWLRQ
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DQGUHVSRQGWRFDOOV2¶&RQQRU$OORIWKLV
increased demand stems from the goal of making 
¿UVWUHVSRQGHUVEHWWHUSUHSDUHGWRUHVSRQGWRIXWXUH
incidents of terrorism so that the American people 
DUHSURWHFWHG+RZHYHUPDQ\¿UHFKLHIVLQFLWLHV
all over the country are reporting that without 
PRUHVWDIIWRFRYHUWKHVHDGGLWLRQDOVHUYLFHV¿UVW
responders will be unprepared to respond to future 
incidents and citizens will be left dangerously 
XQSURWHFWHG+DOO
II. Theory
,QFUHDVHG GHPDQG IRU ¿UH SURWHFWLRQ
services and coverage is translated into higher 
employment levels and wages through the theory 
of derived demand in the labor market.  As Richard 
Freeman states in /DERU(FRQRPLFV, “The demand 
for labor is different from that for commodities. 
,Q WKH ¿UVW SODFH HPSOR\HUV >XVXDOO\@ GR QRW
hire labor for the intrinsic pleasure of having 
employees, the way consumers purchase goods 
or services.  Workers are hired because they help 
SURGXFHJRRGVIRUFRQVXPHUV´)UHHPDQ
Demand for labor is derived from the demand for 
the goods or services that labor produces.  When 
“demand for goods changes, all else being equal, 
the demand for labor changes in the same direction” 
)UHHPDQ7KHUHIRUHDVWKHGHPDQGIRU¿UH
protection services increases, FHWHULVSDULEXV, the 
ODERUGHPDQGFXUYHIRU¿UH¿JKWHUVVKRXOGVKLIWWR
the right, increasing the equilibrium employment 
DQGZDJHOHYHOVDVLOOXVWUDWHGLQ)LJXUH
The theory of derived demand appears to hold 
WUXHIRU¿UHVHUYLFHVDVJRRGVDQG¿UH¿JKWHUVDV
ODERU 6LQFHGHPDQGIRU¿UHSURWHFWLRQVHUYLFHV
increased after September Eleventh, “the foremost 
QHHG RI WKH ¿UH VHUYLFH LV DGHTXDWH SHUVRQQHO´
,$))   7KH ,QWHUQDWLRQDO $VVRFLDWLRQ
of Fire Fighters estimated in 2003 that 75,000 
QHZ¿UH¿JKWHUVZHUHVWLOOQHHGHGWRIXO¿OOSRVW
6HSWHPEHU(OHYHQWKGHPDQGV,$))7KH
Congressional Research Service has reported that 
while local responders have taken on a larger 
role in “homeland security activities,” without an 
LQFUHDVHLQSHUVRQQHOWKH\ZLOO³KDYHGLI¿FXOWLHV
performing day-to-day operations and responding 
to homeland security emergencies” (Reese-CRS, 
 7KLV LQFUHDVHGQHHGDQGGHPDQGIRU¿UH
personnel is derived from the increased demand 
IRUWKHVHUYLFHVWKDWWKHVH¿UHSHUVRQQHOSURYLGH
Kenneth O’Connor of the IAFF seemed to 
VXPPDUL]HZK\GHULYHGGHPDQG¿WVHVSHFLDOO\ZHOO
ZLWKWKH¿UH¿JKWHUODERUPDUNHWLQKLVWHVWLPRQ\
EHIRUH&RQJUHVV2¶&RQQRUVWDWHGWKDW³7KH¿UH
service is not like many occupations in which 
a person who is receiving training can simply 
EHDZD\IURPWKHLUGHVNIRUDGD\ :KHQD¿UH
GHSDUWPHQWDVVLJQVD¿UH¿JKWHUVWRDWWHQGWUDLQLQJ
WKDW¿UH¿JKWHU¶VSRVLWLRQPXVWEHµEDFN¿OOHG¶E\
DQRWKHU¿UH¿JKWHU´2¶&RQQRU,QWKH¿HOG
RI¿UH¿JKWLQJ\RXFDQQRWFRQWLQXHWRLQFUHDVHWKH
demand for the labor’s services without increasing 
the number of personnel.  If more personnel are 
QRWDGGHGWKH¿UH¿JKWHUVWKDWDUHHPSOR\HGZLOO
not be able to take full advantage of the training 
and equipment being presented to them through 
IHGHUDO JUDQWV *URVVPDQ   )LUH ¿JKWHUV
will not be prepared to meet the post-September 
11th demand.
 :KLOHWKH¿UH¿JKWHUODERUPDUNHWVHHPV
WR¿WWKHWKHRU\RIGHULYHGGHPDQGHVSHFLDOO\ZHOO
WKHUHLVDSUREOHPWKDWSUHVHQWVLWVHOI,QWKH¿HOG
RI ¿UH ¿JKWLQJ WKHUH DUH ERWK SDLG SURIHVVLRQDO
DQGYROXQWHHU¿UH¿JKWHUV :KHQORRNLQJDW WKH
GHPDQGIRUPRUH¿UH¿JKWHUVZHPXVWGHWHUPLQH
which group of personnel to examine.  In their 
study, Alexia Brunet, Larry DeBoer, and Keven 
Wage
Figure 1: Derived Demand
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McNamara ask the question, “What determines 
a community’s choice between volunteer and 
SURIHVVLRQDO¿UHSURWHFWLRQ"´%UXQHW7KH
authors state that, “Volunteer and professional 
costs differ primarily in the pay, recruitment, 
WUDLQLQJDQGDGPLQLVWUDWLRQFRVWVRI¿UH¿JKWHUV
7RLQFUHDVHWKHOHYHORI¿UHSURWHFWLRQPRUH¿UH
¿JKWHUV PXVW EH HPSOR\HG DQG SDLG´ %UXQHW
  7KHUH LV HYLGHQFH WKDW ZKLOH YROXQWHHU
departments are more cost effective for lower 
OHYHOVRI¿UHSURWHFWLRQSURIHVVLRQDOGHSDUWPHQWV
DUHPRUHFRVWHIIHFWLYHZKHQPRUH¿UHSURWHFWLRQ
services and quicker response times are demanded 
%UXQHW
Because September Eleventh has produced 
DQ LQFUHDVHG GHPDQG IRU PRUH ¿UH SURWHFWLRQ
services, quicker response times and more 
coverage, the increase in employment should 
come in the form of an increased number of paid 
¿UH ¿JKWHUV  7KH LQFUHDVH LQ VNLOOV UHTXLUHG WR
provide more services and expanded coverage also 
suggests an increase in demand for full-time, paid, 
DQGKLJKO\WUDLQHG¿UH¿JKWHUV7KHUHIRUHLQWKLV
study, we will assume a shift to the right in the 
GHULYHGGHPDQGIRUSDLG¿UH¿JKWHUVDOORZLQJXV
to hypothesize an increase in employment levels 
DQGZDJHV  6LQFH ¿UH SURWHFWLRQ VHUYLFHV DUH D
public good, it must also be noted that our model 
is based on the assumption that political processes 
DUHZRUNLQJHI¿FLHQWO\VRWKDWQRWLRQDOGHPDQGKDV
become effective demand.  With this assumption, 
the derived demand theory leads directly into 
our hypotheses that since September Eleventh, 
WKH LQFUHDVHG GHPDQG IRU ¿UH ¿JKWHUV FDXVHG D
VLJQL¿FDQW LQFUHDVH LQ ZDJHV DQG HPSOR\PHQW
OHYHOVIRU¿UH¿JKWHUVDFURVVWKH8QLWHG6WDWHV
    
III. Empirical Model
The hypotheses will be tested in two 
SDUWV7KH¿UVWSDUWZLOOEHPRUHRIDYLVXDOWHVW
while the second part will be statistical.  In order 
to set these tests up, data was obtained from the 
8QLWHG 6WDWHV %XUHDX RI /DERU 6WDWLVWLFV %/6
and &RQJUHVVLRQDO4XDUWHUO\¶V6WDWH)DFW)LQGHU
.  BLS has created a database of wages 
by occupation and region.  From this database, 
state level statistics on wages and employment 
IRU ¿UH ¿JKWHUV FDWHJRU\ GRHV QRW LQFOXGH ¿UH
LQYHVWLJDWRUVKDYHEHHQSXOOHGIRUWKH\HDUV
WKURXJK   %/6¶V MRE GHVFULSWLRQ IRU ¿UH
¿JKWHULVGH¿QHGDVIROORZV
³&RQWURODQGH[WLQJXLVK¿UHV3URWHFW OLIHDQG
property. Maintain equipment as employee of 
city, township, or industrial plant. Respond to 
¿UHDODUPVGLUHFWVWUHDPRIZDWHURUFKHPLFDOV
RQWR ¿UH SRVLWLRQ DQG FOLPE ODGGHUV 0D\
LQVSHFWEXLOGLQJVIRU¿UHKD]DUGVDQGFRPSOLDQFH
ZLWK ¿UH SUHYHQWLRQ RUGLQDQFHV LVVXH IRUPV
WR EXLOGLQJ RZQHUV OLVWLQJ ¿UH UHJXODWLRQ
YLRODWLRQV GULYH DQG RSHUDWH ¿UH¿JKWLQJ
vehicles and equipment. May be assigned duty 
LQPDULQH GLYLVLRQ RI ¿UH GHSDUWPHQW´ %/6
JRY
$PRQJ WKH UHSRUWHG VWDWLVWLFV IRU ¿UH
¿JKWHUVDUHQXPEHURI¿UH¿JKWHUVHPSOR\HGDQG
average hourly wage.
 7KH ¿UVW ZD\ LQ ZKLFK WKLV GDWD ZLOO EH
used to test our hypothesis is by setting up national 
aggregate graphs.  For employment, the national 
DYHUDJH QXPEHU RI ¿UH ¿JKWHUV ZLOO EH FKDUWHG
over the years 1998 through 2004.  For wage, 
the national average hourly wage will be charted 
over the same years.  From these graphs, we will 
be able to see if there has been a steeper increase 
LQ WKH QXPEHU RI ¿UH ¿JKWHUV DQGRU ¿UH ¿JKWHU
wages since September 11, 2001.  In other words, 
we will expect to see steeper increasing slopes in 
the years 2002 through 2004.
The second test of our hypothesis consists 
RI WZR2/6 OLQHDU UHJUHVVLRQPRGHOV 7KH¿UVW
model will be set up for employment and the 
second model will be set up for wage.  By using 
theses models, we can control for factors ignored 
in the graphs.  Past studies have found that it is 
PRUH GLI¿FXOW WR DFKLHYH D FHUWDLQ OHYHO RI ¿UH
protection when there is a large population in an 
DUHD%UXQHW7KHUHIRUHRXUHPSOR\PHQW
model will include state population as a control.  An 
increase in wage leads to increased employment as 
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ZHOOVR¿UH¿JKWHUUHDOZDJHVDGMXVWHGXVLQJ&3,
PHDVXUHZLOOEHDGGHGDVDFRQWURO,WZRXOGDOVR
make sense that as average real income in a state 
LQFUHDVHVDYHUDJHUHDOZDJHIRU¿UH¿JKWHUVZLOO
increase.  In order to control for this effect, the 
wage model will include average state real income. 
Because both of these variables could cause an 
LQFUHDVHLQHLWKHU¿UH¿JKWHUHPSOR\PHQWRUZDJH
UHVSHFWLYHO\DSRVLWLYHFRHI¿FLHQWLVH[SHFWHGIRU
each.  Additionally, forty-nine dummy variables 
for the individual states will be included in both 
equations in order to control for differences
EHWZHHQ VWDWHV  )RU H[DPSOH WKH ¿UVW GXPP\
variable will assign Alabama a value of one and all 
of the other states a value of zero.  The signs on
these variables are not important to our study; 
the goal is simply to weed out any differences
LQ¿UH¿JKWHUHPSOR\PHQWDQGZDJHVWKDWPD\
be attributed to differences between states and
that are not already controlled for by the other 
variables in each equation.
Since our goal is to see if wages and
WKHQXPEHURI¿UH¿JKWHUVKDYHLQFUHDVHGDIWHU
September Eleventh, our models must include 
a way to test for this.  The solution is to use a 
dummy variable for “pre” versus”post” September 
Eleventh.  Because the effects of September 
Eleventh would manifest themselves starting in 
the following year’s data, the data for 2001 will be 
coded as “pre 9/11,” indicated by a value of zero. 
The years 1998 through 2000 will also be coded 
with a zero as pre-September Eleventh years and 
the years 2002 through 2004 will be coded with 
a one for the years after September Eleventh. 
7KH FRHI¿FLHQWV IRU WKHVH YDULDEOHV VKRXOG EH
SRVLWLYH LI WKH GHPDQG FXUYH LQ WKH ¿UH ¿JKWHU
labor market truly has shifted to the right since the 
terrorist attacks.  With this dummy variable and 
the control variables, the two equations will be set 
up as follows:
 ))HPS A + B
1
PostElev + B
2
Pop+B
3
FFwage
+M
(49 State controls will also be included in this
HTXDWLRQ
 ))ZDJH A + B
1
 PostElev + B
2
Income+M
(49 State controls will also be included in this
HTXDWLRQ
IV. Results
TEST 1
The initial test of the hypotheses is a visual
analysis.  From the state level data, a national 
average was obtained for each year.  In Figure 2, 
WKHQDWLRQDO DYHUDJHV IRU¿UH¿JKWHU HPSOR\PHQW
are graphed over the years 1998 through 2004.
:KDW ZH ¿QG LV WKDW ZKLOH WKHUH ZDV VRPH
ÀXFWXDWLRQLQ¿UH¿JKWHUHPSOR\PHQWOHYHOVSULRU
WROHYHOVKDYHÀDWWHQHGRXWVLQFH%\ORRNLQJ
just at this, it appears that September Eleventh 
did not have any major effect on employment 
levels.  The increase in demand since the terrorist 
incidents that was evident in the literature has not 
been met with increased employment.
*UDSKLQJ WKH QDWLRQDO DYHUDJH IRU ¿UH
¿JKWHUZDJHV DGMXVWHG IRU LQÀDWLRQ DORQJZLWK
the national average wage in general (adjusted for 
LQÀDWLRQRYHU WKH\HDUV WKURXJKZH
come to a similar conclusion.  Figure 3 shows that 
ZKLOHWKH¿UH¿JKWHUZDJHUHPDLQHGVOLJKWO\DERYH
the general wage, it followed the general wage
pattern closely for all years except 2001-2002 and 
2003-2004.  From 2001 to 2002, the increase in
¿UH ¿JKWHU ZDJH DSSHDUV WR EH JUHDWHU WKDQ WKH
increase in state average wages.  In 2004, there 
DSSHDUV WR EH D VOLJKW YDULDWLRQZLWK ¿UH ¿JKWHU
wage increasing and general wage decreasing. 
Neither of these variations appears to be very
large, however, they are important to note.  The 
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slight increase in wage seen from 2001-2002 and 
2003-2004 may be a result of compensating wage 
differentials.  Locales may be forced to increase 
¿UH¿JKWHUZDJHVDVPDOODPRXQWVLPSO\WRUHWDLQ
current personnel facing greater risks and higher 
levels of stress.  If this is the case, then we are still 
failing to see an increase in wage due to increased 
derived demand since September Eleventh.  The 
derived demand curve has not shifted out to the 
right as seen by the lack of increased employment 
and only slight variations in wage levels.  This 
means that although a post-9/11 increase in 
GHPDQGIRU¿UH¿JKWHUVLVHYLGHQWLQWKHOLWHUDWXUH
JUDSKV RI WKH QDWLRQDO DYHUDJH QXPEHU RI ¿UH
¿JKWHUV DQG QDWLRQDO DYHUDJH ¿UH ¿JKWHU ZDJHV
over years preceding and following 2001 do not 
show effects of such a shift in demand.
TEST 2
The results from the second test of the 
hypotheses tell more of the 
story. Table 1 shows the results 
of four different regression 
PRGHOV WKDWZHUH UXQ IRU ¿UH
¿JKWHUHPSOR\PHQW
From Table 1, we can
see that even though Models 1
and 2 contain control variables 
for each state (making them 
¿[HG HIIHFW PRGHOV DQG
Models 3 and 4 do not, all 
RI WKHPRGHOV IRU ¿UH ¿JKWHU
employment explain a large 
amount of the variance in 
employment levels.  However, it is 
also quite clear that the “population” 
variable is doing most of the explaining. 
“Population” is the only variable in any
RIWKHPRGHOVWKDWLVVLJQL¿FDQWDWWKH
.001 level.  The only other variable that 
LV VLJQL¿FDQW DW DOO LV ¿UH ¿JKWHU UHDO
wage in Model 3.  Even then, the sign is 
the opposite of what we would expect, 
WHOOLQJXVWKDWDV¿UH¿JKWHUUHDOZDJH
increases, employment decreases.  This 
indicates that the derived demand curve did not 
shift to the right, because if it had, employment 
and wage would have increased together.
7KH PRVW UHPDUNDEOH ¿QGLQJ LQ Table 
1, however, is that in all four of the models,
WKH ³3RVW6HSW´YDULDEOH LV LQVLJQL¿FDQW 7KLV
reinforces the visual conclusions in telling us that 
even though the literature suggests an increase 
LQ GHPDQG IRU ¿UH ¿JKWHUV VLQFH 6HSWHPEHU
Eleventh, that demand has not been met.  The 
derived demand curve has not shifted to the right 
to meet notional demand.  Instead, it appears that 
the increase in demand due to anything other than 
population has been ignored.  Employment levels 
are responding only to natural population growth 
which has nothing to do with the September 
Eleventh attacks and the increased demand for 
JUHDWHU¿UHSURWHFWLRQDIWHUWKHP
The next step is to look at the regression 
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UHVXOWV IRU ¿UH ¿JKWHU ZDJHV WR VHH LI WKH\ DOVR
indicate a failure to meet increased demand for 
¿UH¿JKWHUV 7KH UHVXOWV IRU WKH WZR¿UH¿JKWHU
wage models are presented in Table 2. 
When looking at the results in this table, 
we see that there is a great difference between the 
adjusted R2 for each model.  This is because Model
1LVD¿[HGHIIHFWPRGHOFRQWDLQLQJDOORIWKHVWDWH
FRQWUROV GXPP\ YDULDEOHV IRU  VWDWHV  7KH
difference in adjusted R2 indicates that these state 
controls are responsible for most of the variance 
LQ¿UH¿JKWHUUHDOZDJHEHLQJH[SODLQHGLQModel
1.  Once the controls are removed in Model 2,
the amount of variance explained suffers a great 
GHFOLQH7KH³3RVW6HSW´YDULDEOHLVVLJQL¿FDQW
at the .001 level in Model 1.  However, the fact 
that the large R2 results from the state controls 
explaining most of the variance, along with the 
EHWDYDOXHIRU³3RVW6HSW´EHLQJVPDOOLQ
Model 1DQGLQVLJQL¿FDQWLQModel 2, tells us that 
WKHHIIHFW6HSWHPEHU(OHYHQWKKDGRQ¿UH¿JKWHU
wage is miniscule.  The slight increase that we 
saw in 2002 and 2004 back in Figure 3 (that could 
EHDWWULEXWHGWRFRPSHQVDWLQJZDJHGLIIHUHQWLDOV
PD\EHZK\ZHVHHVLJQL¿FDQFHLQ³3RVW6HSW´
in Model 1, however, the increase was small and 
disappeared all together in Model 2.
As with the employment models, the fact 
that the “PostSept11” variable had little effect on 
¿UH¿JKWHUZDJHLQGLFDWHVWKDWWKHUHKDVQRWEHHQD
VKLIWLQWKHGHULYHGGHPDQGFXUYHIRU¿UH¿JKWHUV
Even though the literature shows that there has 
been a resounding call for more, better, and an 
LQFUHDVHG YDULHW\ RI ¿UH SURWHFWLRQ VHUYLFHV
OHDGLQJWRDQLQFUHDVHGGHPDQGIRU¿UH¿JKWHUV
the statistics show us that the demand has not 
been met.  While the notional demand is there, 
the effective demand has not been achieved.
V. Conclusion
In the wake of the September Eleventh 
terrorist attacks, American citizens were looking 
for answers.  Among the questions many wanted 
answers to was, “why were we not prepared?” 
Since the terrorist attacks on our nation, the 
demand for more preparedness has led to a greater 
GHPDQG RQ ¿UH ¿JKWHUV  7KH OLWHUDWXUH UHYHDOV
WKDW FLWL]HQV DUHGHPDQGLQJPRUH¿UHSURWHFWLRQ
services, better response capabilities and that 
PRUHUHVSRQVLELOLWLHVEHSODFHGRQ¿UVWUHVSRQGHUV
all over the nation.  In order to achieve the level 
of preparedness and protection being demanded, 
PRUH ¿UH ¿JKWHUV DUH QHHGHG  2XU VWDWLVWLFDO
analysis, however, shows us that this increased 
GHPDQGIRU¿UH¿JKWHUHPSOR\PHQW LVQRWEHLQJ
met.  In economic terms, there is notional demand 
that is not being made effective.  So, the question 
is what is keeping this demand from being met?
The apparent answer to this question is 
government.  We cannot assume, as we did in the 
beginning, that government processes are working 
HI¿FLHQWO\WRUHDOL]HWKHLQFUHDVHGQRWLRQDOGHPDQG
or make notional demand equal effective demand. 
As Kevin O’Connor stated in his testimony before 
Congress, “The bottom line is that far too much 
of the money allocated by Congress never reaches 
the front line emergency responders” (O’Connor, 
-HII*URVVPDQUHSRUWHGLQWKHHomeland
Defense Journal Online in 2003 that, “Much of the 
ELOOLRQLQJUDQWVVODWHGIRU¿UVWUHVSRQGHUVLQ
President Bush’s $79 billion emergency wartime 
spending measure is focused on newer equipment 
DQGWHFKQRORJLHVIRU¿UVWUHVSRQGHUV´,QWKHPHDQ
time, “recent state and local budget shortfalls 
– estimated to be between $70 and $85 billion 
WKLV\HDU±KDYHFDXVHGVRPH¿UVWUHVSRQGHUXQLWV
WR OD\ RII SHUVRQQHO´ *URVVPDQ   7KLV
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SUREOHPRIIDLOLQJWRLQFUHDVHWKHQXPEHURI¿UH
¿JKWHUVWRPHHWLQFUHDVHGGHPDQGLVPDQLIHVWLQJ
itself all over the nation.  Slight increases possible 
in a few locales may be counteracted by growing 
budgetary problems leading to the reductions of 
¿UH¿JKWHUVHPSOR\HGLQRWKHUFLWLHV86$7RGD\
in 2004, reported that, “at least two-thirds of the 
QDWLRQ¶V¿UHGHSDUWPHQWVDUHXQGHUVWDIIHG´+DOO

The answer to the problem of failing 
WRPHHW GHPDQG IRUPRUH ¿UH ¿JKWHUV DQG HYHQ
having to cut back on personnel in certain cities’ 
departments lies in new federal government 
policies.  As of right now, the federal government 
is willing to pay for training, exercises and new 
HTXLSPHQW  +RZHYHU WKH UROH RI IXQGLQJ ¿UH
¿JKWHU SHUVRQQHO LV OHIW XS WR FLWLHV DQG ORFDOHV
With cities already failing to achieve effective 
GHPDQGIRUPRUH¿UH¿JKWHUVDQGEXGJHWFXWVRQO\
getting worse, it is become painfully evident that 
ORFDOHVFDQQRWEHOHIWRQWKHLURZQWRIXOO\IXQG¿UH
¿JKWHU SRVLWLRQV 1HZ IHGHUDO SROLFLHVPD\QRW
even require more money, but simply a redirection 
of money already in the appropriations bills.  Funds 
can be reallocated from training and equipment 
to the build up of personnel until adequate levels 
are met.  Assistance in funding or matching grant 
programs can be established so that locales and 
the federal government are sharing the costs of 
KLULQJQHZ¿UH¿JKWHUV)XWXUHUHVHDUFKIRFXVLQJ
in on per capita statistics and differences between 
groups of states with similar characteristics could 
even lead to answers about where exactly funding 
should go in order to be most effective.  
To the federal government’s credit, it 
KDV EHJXQ WKH 6WDI¿QJ IRU $GHTXDWH )LUH DQG
(PHUJHQF\ 5HVSRQVH 6$)(5 JUDQW SURJUDP
but this may not be enough.  In a June 9, 2005 &56
5HSRUW)RU&RQJUHVV, it was still being reported 
WKDW ³6WDWH DQG ORFDO JRYHUQPHQW RI¿FLDOV DQG
emergency responders have stated that the hiring 
and retention of personnel is one of their principal 
KRPHODQGVHFXULW\QHHGV´5HHVH
 :KLOH LQFUHDVHG GHPDQG IRU ¿UH ¿JKWHU
VHUYLFHV DQG WKHUHIRUH ¿UH ¿JKWHUV LV HYLGHQW LQ
the literature, statistical analysis shows that the 
LQFUHDVHGGHPDQGIRU¿UHSURWHFWLRQVHUYLFHVDQG
WKHUHIRUH¿UH¿JKWHUVLVQRWEHLQJPHWZLWKLQFUHDVHG
employment and wages.  If the government does 
not take a serious look at this problem and redirect 
its policies and funding to solve it, America will 
not be better prepared and will remain vulnerable 
to terrorist attacks like the one that took so many 
lives on September 11, 2001.
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